Ecological and molecular consequences of prolonged drought and subsequent rehydration in Folsomia candida (Collembola).
Drought tolerance in water-permeable, soil-living Collembola (e.g. Folsomia candida) is achieved due to a unique water vapour absorption mechanism, where accumulation of sugars and polyols is essential. However, the molecular mechanisms underlying such adaptation as well as the maintenance of this survival strategy and the responses to rehydration after prolonged drought in these soil-living Collembola are unclear. In the present study, the functional relationships between ecological drought responses and expression of related target genes were investigated in F. candida exposed to mild and severe drought for up to 5 weeks by relating survival, moulting and reproduction rate with mRNA-level expression of 7 target genes during drought, dehydration and rehydration. Prolonged drought and subsequent rehydration induced significant changes in gene expression which could be related to the fitness traits studied. In F. candida the ecological and molecular responses to mild drought differed from those of severe drought. From the changes in gene expression, where significantly increased expression of Glucose-6-phosphate-isomerase (gpi) and Heat shock protein 70 (hsp70) was dominating, it is proposed that protection of cellular structure and function during prolonged mild drought (98.2% RH) is partly achieved from a continuous accumulation of compatible osmolytes in F. candida. To achieve protection during and after prolonged severe drought (96.1% RH), components related to cell division and development such as inositol monophosphatase and one of the small heat shock proteins (sHsps), Heat shock protein23 (hsp23), seem to play an important role in F. candida.